In this quantitative study of college students spanning three waves, the 10 theoretical precursor steps of transformational learning did predict its occurrence. The most consistent predictor was the step of reflection. Maturity and ethnicity also showed a predictive value, but college major was not a significant differentiator for transformative learning.
Introduction
Given the turbulent economic and business conditions of today [1] , graduates will have to adapt to rapid change and exhibit leadership in their roles as entering professionals and managers. Transformative learning has been shown to be an effective component of leadership among teachers [2, 3] , students [4] [5] [6] [7] , and religious leaders [2, 8] , in the operating room [9] and in executive education [10] . Creating a climate designed to maximize transformative learning may help undergraduate students adjust more readily to a fast-changing workplace [11] and provide tools for future leaders facing challenges in times of change.
Theoretical Background
Transformative learning has been an important conceptual model in the development of college and adult education since Jack Mezirow proposed it more than 40 years ago as a theoretical description of the steps learners undergo in changing their worldviews. From the educator's perspective, transformative learning is when a learner is struck by a new concept or way of thinking and then follows through to make a life change; it supplements more common types of learning such as acquiring facts or learning new skills [12] .
However, despite much qualitative research, little quantitative study has been made of the incidence of transformative learning or the 10 steps predicted by Mezirow to precede it [13] . These 10 steps are (1) a disorienting dilemma, (2) a critical assessment of assumptions, (3) recognition that one's discontent and the process of transformation are shared and that others have negotiated a similar change, (4) exploration of options for new roles, relationships, and actions, (5) selfexamination with feelings of guilt or shame, (6) provisional trying of new roles, (7) planning of a course of action, (8) acquisition of knowledge and skills for implementing one's plans, (9) building of competence and self-confidence in new roles and relationships, and (10) a reintegration into one's life on the basis of conditions dictated by one's new perspective [14, 15] .
These 10 steps may not necessarily be linear [16, 17] , and a number of researchers have condensed the process into three or four steps [13] . One version included only the steps of critical reflection, discourse, and action [18] . Some researchers [19, 20] have emphasized their "disproof " of transformative learning because they have shown it not to require the first step of disorienting dilemma. Mezirow has stated that all steps are not required to experience transformative learning [14, 16] although Brock [21] showed quantitative evidence that the more of these steps remembered, the more likely transformative learning occurs.
Purpose
The purpose of this paper was to confirm to the value of the 10 precursor steps proposed by Mezirow [14] 
Instrument.
Data describing students' experiences were collected using a quantitative survey, previously validated through use of an expert panel and multiple pretests [22] . It covered the 10 steps leading to transformative learning and the reporting of transformative learning, as well as questions on demographics and college major. Recall of each of these precursor steps was measured by check boxes and included the option to say "none," followed by a question whether or not transformative learning occurred while at this institution. Those respondents reporting transformative learning were asked to explain in their own words how they experienced it. These open-ended responses were used to confirm that students reporting transformative learning understood that it was not merely learning a new tool, such as SWOT. For this study, the instrument was modified to add class rank in the demographic section. This paper-based survey was first piloted to assure the original method would be replicable on the web.
Procedures.
Participation in all three studies was voluntary and had been approved by the colleges' Institutional Review Boards. In 2005, the Dean of the Undergraduate School helped recruit students. Recruitment invitations were included in four editions of the school's weekly e-newsletter. Those students interested in volunteering were directed to a link for a website (surveymonkey.com) displaying the survey. In the 2008 and 2010 studies, undergraduate students were emailed directly and offered a link to the surveymonkey.com website. In the 2005 study, participants were offered participation in a $250 lottery as suggested by Dillman [23] to increase response rate. No incentive was offered in the latter two studies, but in all three the offer was made to provide a summary of the completed results if an email address was provided. Response rate was 13% in the 2005 study, with the relatively low level being attributed to the invitation appearing at the end of the Dean's letter and "below the fold" of this electronic communication [24] . In the latter two studies, the response rate to the more direct solicitation was 60% (2008) and 61% (2010). Split half reliability was checked between responders and nonresponders in each of the three samples.
Findings

Research Question 1: What Is the Relationship of the Precursor Steps to the Report of Transformative Learning among
College Students? Recalling the precursor steps predicted transformative learning in logistic regression modeling. The model used the following formula, where P is the percent answering "yes" answer to recalling an experience of transformative learning and β 1 −β 13 are measures of the individual precursor steps and epsilon a Gaussian error term Table 1 .
Checking any of the precursor steps predicted transformative learning. Further, indicating having experienced none of the precursor steps predicted a "no" to experiencing transformative learning and improved the fit of the model. See Table 2 .
Also the more of the precursor steps remembered, the higher the likelihood that students reported experiencing transformative learning. The β coefficients for the addition of the precursor steps to the logistic regression model were In other words, remembering none of the steps appeared to mean that transformative learning did not happen.
Research Question 2. Are Some Precursor Steps Better Predictors of Transformative Learning Than Others? If So, What
Are These? In order to address the relationship between specific precursor steps and transformative learning, likelihood ratio tests [25] were conducted between each of the 10 precursor steps and reported transformative learning. Associations were observed, but only one of the steps predicted transformative learning in all three samples: the step of reflection. Respondents could frame this step in one of two ways: reflecting by critically looking at existing assumptions or noncritically in staying with existing assumptions. for relationship to the recollection of transformative learning: class standing, semesters completed, age, prior education, gender, and ethnicity. The only demographic variables to have a significant relationship to transformative learning in all three waves of this paper were age and ethnicity.
In the 2005 study, significant relationships to reported transformative learning were found in age with the more mature student reporting higher rates of transformative learning. Older students did report greater rates of transformative learning in the 2010 sample as did students who had qualified for college with the nontraditional GED (graduate equivalent diploma). Gender, class standing, and semesters completed did not have significant relationships with reported transformative learning in any of the three studies. Ethnicity had a significant relationship with transformative learning at the .05 level in 2008 and 2010 with Hispanics reporting it at a higher rate. Note that each of the three prior demographic measures was determined by checkboxes.
Research Question 4. Are There Differences in Transformative Learning or Its Relationship to the Precursor Steps due to College Major? If So, What Majors Appear to Set More Effective Foundations for Transformative Learning?
There were no significant differences in transformative learning or the 10 precursor steps and college major in any of the three samples. in the 2010 sample, indicating significant differences. These incidences fall within the range reported in the transformative learning literature [26, 27] .
Research Question 5. What Differences in Incidences of
There are differences in the respondent bases with the 2005 sample being full-time business school undergraduates and the 2008 and 2010 samples being a combination of full and part time undergraduate of all majors at another college. King's 1997 sample was students enrolled in evening programs and her 2000 study was among ESL students.
Discussion and Recommendations
In summary, incidences of transformative learning varied across time and samples, confirming the range found in the limited reporting of quantitative studies of transformative learning [21, 26, 27] . The precursor steps to transformative learning proposed by Mezirow [14] relate to the reporting of transformative learning. Checking any of them predicted transformative learning and checking none predicted not reporting transformative learning. The precursor step of reflection, as Mezirow has argued [16, 28] , may be the most important of the precursor steps although reflecting without a consciousness of changing assumptions appears not to create a fertile climate for transformative learning.
These findings provide a foundation for assessing whether transformative learning has occurred in the classroom and the range that can be considered normative. It does support discussions in the educational literature that transformative learning is related to the maturation process. This finding is important in that educators are encouraged not just to celebrate the sudden "a-ha" type of learning but continue to stimulate the more gradual change of framework that occurs over time. The work of Perry and other stage theorists may be useful in framing how incremental transformative learning can be fostered [29] [30] [31] . In looking back over a semester, learners can be surprised that life lessons have been learned. Reflecting on behavior and life can foster seeing the world in a new way.
The study results seem to indicate that educational techniques that especially encourage five of the 10 transformative learning precursor steps may be most effective in fostering this type of learning. These are reflecting critically on assumptions, as well as experiencing disorienting dilemmas, trying on new roles, acquiring skills to make a change, and building confidence. Mezirow has strongly defended the inclusion of critical reflection as one of these steps [32] in reaction to suggestions to change his original definition [20] .
Implications for practice point to more inclusion of reflective exercises such as learning journals, especially after incorporating new and challenging ideas into the classroom. The transformative learning process is enhanced as students can then be supported through the trying out of new roles these ideas imply, practicing skills necessary to implement them, and gaining confidence in their new world view.
Limitations and Future Research
This study was limited to two undergraduate colleges at three points in time in a major Northeastern city in the United States. Therefore, the results may be only generalized to similar contexts. Future research is recommended to extend this research to other schools and other populations of learners. The differences in life style among the three waves of this paper may help to explain why the incidence of transformative learning varied. The highest rate was in the school where students were enrolled full-time (2005) . Some of the students in the other two samples had full-time jobs and family responsibilities outside school, probably creating different dynamics for transformative learning.
Although some research exists showing a connection between transformative learning and being prepared to manage change [3, [9] [10] [11] , more research, especially longitudinal research, is needed to strengthen this connection in times of change.
